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POTATO BLIGHT FORECASTING AND SURVEY 
WORK IN ENGLAND AND WALES, 1953-55 


Contribution from the Conference of Plant Pathologists, National 
Agricultural Advisory Service, compiled by E. C. Large of the 
Plant Pathology Laboratory, Harpenden, Herts 


The work in progress in England and Wales to develop a system of regional 
Potato Blight forecasting (for maincrops) based on the occurrence of Beaumont 
periods in the screens at synoptic weather stations was described in this JOURNAL 
(Large, 1953), and the results for the years 1950-52 were there given. The 
present contribution continues the record and presents the results obtained 
in the years 1953-55. 


The methods used, both in the country-wide survey of blight in the field, 
and in the reporting of critical weather periods, were as described in the previous 
contribution. Observers in the Meteorological Service at some forty synoptic 
weather stations each year advised the N.A.A.S. provincial plant pathologists 
in their respective zones immediately critical or near-critical* periods had 
occurred, and advice of such periods was also sent to the Plant Pathology 
Laboratory at Harpenden, where they were charted and mapped day by day 
for the whole country, and related to the reports of the incidence of blight sent 
in by the plant pathologists. Here also “‘ operation charts’ were prepared 
which were sent out to the plant pathologists, with interpretations, from time 
to time during the seasons, whenever a widespread “ flush ” of warning periods 
occurred. Press notices were based on these charts, which showed not only 
the meteorological information, but also any blight outbreaks that occurred 
up to the date of issue. The Plant Pathology Laboratory was in daily com- 
munication by telephone with the Agricultural Branch of the Meteorological 
Office, and acted throughout in consultation with Mr. L. P. Smith, who super- 
vised the scheme on the meteorological side, and with whom each year’s results 
were critically examined at the end of the season. 


The location of the majority of the synoptic weather stations participating 
in the work during 1953-55 has already been given in Fig. 1 of the previous 
contribution (/oc. cit.). The situation of other stations referred to in the present 
report was as follows : 


Altitude 
(feet above Location 

sea level) 
MANBY .. a Re Lincolnshire .. 55 24 miles E.N.E. of Lincoln 
BLACKBUSHE.... ~ Hampshire .. 325 5 miles N.W. of Farnborough 
CALSHOT .. ss Pe Hampshire... 11 7 miles S.E. of Southampton 
CULDROSE ne a Cornwall mi 268 9 miles S.W. of Falmouth 
ABERPORTH ee * Cardiganshire 376 6 miles N.E.E. of Cardigan 
LINDHOLME oe sia Yorkshire W.R. 18 9 miles N.E. of Doncaster 
SCAMPTON me a Lincolnshire .. 186 6 miles N. of Lincoln 
HAWARDEN ne + Flintshire _ is 4 miles W.S.W. of Chester 
WITTERING ie os Northants... 216 10 miles W.N.W. of Peterborough 











* A “critical period” is defined as a period of 48 hours during which the dry bulb tem- 
perature in the screen has been 50° F or above, and the relative humidity in the screen has 
been 75 per cent or above, on all 48 of the hourly observations. A “ near-criiical period” 
was taken as one in which these conditions are fulfilled for only 46 of the 48 hours. 

The screens were at the standard height, 4 feet above ground level. 

The hour and date on which each period started and terminated was also advised, so that 
the actual duration of each period—often cxceeding 48 hours—could be taken into account. 
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Fig. |. Zoning of England and Wales according to dates at which the haulm of unsprayed 
maincrop potatoes reached the 75-90 per cent blight stage in 1950, 1951, 1952 and 1953. 


Additional screen records were obtained from instruments specially installed 
at the Terrington Experimental Husbandry Farm, in the important potato- 
growing area south of the Wash, and in each of the three seasons Dr. J. M. 
Hirst of the Rothamsted Experimental Station, who was continuing his research 
on blight in relation to the micro-climate of potato crops, contributed many 
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Fig. 2. Zoning of England and Wales according to dates at which the haulm of unsprayed 
maincrop potatoes reached the 75-90 per cent blight stage in 1954 and 1955. 


valuable blight records, and also particulars of critical periods occurring in the 
crops at Terrington, Rothamsted, Wellesbourne and Writtle, where he had 
special instruments installed. 


SEVERITY OF THE EPIDEMICS 


As in the previous years, the blight survey was by no means confined to 
the observation of outbreak dates only. Necessary phenological observations 
were made on the progress of growth of the haulm, and the progress of the 
disease was followed by means of successive blight assessments on crops at a 
number of strategic centres throughout the country, so that the course of the 
disease after the outbreak could be recorded for study in relation to subsequent 
periods of critical weather. Blight progress curves are here given below the 
outbreak maps, and further maps are now included, not only for 1953-55, but 
also for 1950-52, showing the dates by which the 75-90 per cent stage of blight 
on the haulm was reached in the different districts (Figs. 1 and 2). These maps 
provide a good indication of the dates by which tuber production was stopped 
by blight on maincrops each year, and thus of the economic significance of the 
epidemics (Large, 1952). They also show very clearly the parts of the country 
in which spraying (on maincrops) appears justified every year ; the parts in 
which it is hardly ever needed, and the remaining part, where the need varies 
from year to year and a forecasting service is of most value. 


EXPERIENCE IN 1953 


1953 was a “ blight year”. Warning periods in late May were followed by 
outbreaks in early June in the extreme South-West. Elsewhere in the country 
the first flush of warning periods occurred in mid-June. From previous 
experience this flush was taken as before “ zero date” but, as it was followed 
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by a further flush in the week ending June 27, and the continuation of critical 
conditions was to some extent foreseen from short-term general weather fore- 
casts, a press notice was issued on June 25 forecasting outbreaks in early 
July in the east of the country. In issuing this notice account was taken of 
the fact that the potato crops were, in general, well forward, owing to the 
abundant rain in June and generally good growing conditions in the spring. 
The forecast proved correct for the season (see Figs. 3 and 4). 
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Fig. 3. Operations chart showing blight outbreaks in relation to Beaumont periods at all 
stations in 1953. 


In the West Midlands, where no flush of warning periods occurred in the 
week ending July 4, the outbreaks were not until late July or the beginning 
of August ; and in Yorkshire, Lancashire and the north-east, warnings up to 
July 4 were premature, probably because the crops were less forward in the 
north. 


In the first week of July moist north-easterly winds brought North Sea 
fogs inland from Northumberland to Norfolk, but central and westerly regions 
were dry and sunny. In mid-July the weather was dull and cool with much 
rain in all parts of the country. It is probable that critical conditions occurred 
in many crops during the week ending July 18 (as at Wellesbourne, Writtle 


42 














lj 





al 
e- 


of 
1e 


1e 
1g 
to 
1e 











(ee 


POTATO BLIGHT SURVEY 


and Rothamsted) but that sunny spells breaking the humidity conditions 
resulted in few warning periods in the screens. The principal failure of the 
season—the absence of a sufficiently marked flush of warning periods in mid- 











1953 FORECASTS: 
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NOT VALID FOR ZONE 


FA, OVW 
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JUNE JULY AUGUST SEPTEMBER OCTOBER 
Fig. 4. Zoning of England and Wales according to date of blight outbreaks, and validity of 
forecasts at all stations in 1953, with progress curves for blight on haulm. 
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July to serve the zone of outbreaks in late July to early August—was probably 
due to this cause. Unsettled weather continued to the end of July and, except 
in the South-West and round the Wash, blight made but little progress. 


The first week of August was cloudy with drizzle in some areas, and these 
conditions were reflected in the occurrence of warning periods at a number of 
stations in the east and south, but, on the whole, the first half of August was 
warm and sunny. There was much rain in the second half of the month, and 
though intermittent sunny spells prevented the occurrence of many critical 
periods, blight then made rapid progress on the haulm over most of the country 
south of the Pennines, where by the end of the month most of the unsprayed 
haulm had reached the 75-90 per cent stage. 


The first half of September was generally fine, the rest of the month wet. 
There were fair conditions for lifting in October. In this “ blight’ year the 
rain that favoured the development of blight also favoured the growth of the 
potatoes, and the yields were generally higher than usual. The effect of blight 
was to arrest the growth that would otherwise have given quite exceptionally 
high yields in a magnificent growing season, and therefore to reduce a surplus. 


EXPERIENCE IN 1954 


1954 was another “ blight year”, closely resembling 1953, except that the 
progress of the epidemic was a little later in the South-West and Welsh coastal 
districts, and more uniform over the eastern counties, the East and West 
Midlands and the north-west (Fig. 5). It was not so good a season as 1953 
for the growth of potatoes, since the weather was cold or very cool over almost 
the whole of the growing period and there were wet conditions for lifting. 


The first flush of warning periods elsewhere than in the South-West occurred 
in mid-June (Fig. 6). Once again this flush was regarded as before “ zero- 
date”. Dull and cool weather with light rain followed, but by the end of June 
there had been no further flush to indicate the likelihood of outbreaks in early 
July. The state of growth of the potato crops was then unusually variable ; 
a few were well forward and meeting across the drills ; in the rest, the plants 
were still small and barely meeting a/ong the drills. On July 1 no general out- 
break was forecast for the first half of July, but, in view of the general weather 
prospects, first precautionary sprayings were advised on the more forward 
crops about the end of the first week in July in districts where routine spraying 
was practised. 


The whole of July was dull and cool with only occasional sunny spells between 
belts of cloud and drizzle, and although some isolated primary foci were found 
in the first half of July (as shown in Fig. 6), general outbreaks did not occur 
until the second half of July, following the flushes of warning periods about 
July 10 and July 17, which were correctly taken as the first effective flushes 
of the season (elsewhere than in the South-West). Blight was widespread 
at the 0-1 per cent stage by the end of July. The outbreaks were later on the 
later-sown crops and earlier on the earlier-sown, but the range of outbreak 
dates was from July 25 to August 7 over a very wide area (Fig. 6). 


August continued dull, cool and wet, and blight made rapid progress, 
especially during the prolonged warning periods between August 14 and 28. 
Most of the maincrops in Lincolnshire and all regions south of the Pennines 
had reached the 75-90 per cent stage by the last week of August (Fig. 2). In 
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PoTATO BLIGHT SURVEY 


Yorkshire and the north-east, however, blight had made little progress on the 
haulm even at the beginning of September, and the 75-90 per cent stage was 
not reached until the end of September. 
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Fig. 5. Zoning of England and Wales according to date of blight outbreaks and validity of 
forecasts at all stations in 1954, with progress curves for blight on}haulm. 
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Most of September was unsettled, cool and showery, with the ground con- 
tinuously wet and sometimes flooded. October was mild, but with more rain 
and drizzle, the ground remained wet and there was more flooding. The 


lifting of many crops had to be delayed and some were still in the ground well 
into November. 
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Fig. 6. Operations chart showing blight outbreaks in relation to Beaumont periods at all 
stations in 1954. 


EXPERIENCE IN 1955 


1955 was not a “ blight year”. The weather was unusually dry and sunny 
and, with some regional variations, the operations chart (Fig. 7) bore much 
resemblance to those for the previous years, 1951 and 1952, when there was 
ittle blight. 


After a hard winter with frost and snow persisting to the end of March, 
potato planting was generally delayed. The weather was mild and dry over 
most of April, but May was wet and very cold, and growth was slow. June 
was, in general, cool and dull with normal rainfall. Warning periods occurred 
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throughout June in the South-West. The first flush of warning periods, 
elsewhere, occurred in the week ending June 25. There was no succeeding 
flush in the week ending July 2 and as the maincrops were then, in general, 
backward and very far from meeting across the drills, the June flush was 
unhesitatingly regarded as too early to herald general outbreaks. 
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Fig. 7. Operations chart showing blight outbreaks in relation to Beaumont periods at all 
stations in 1955. 


In July the weather became generally hot, dry and sunny after the first week, 
but in the east-coastal regions there were cooler conditions with some drizzle 
or sea fog. There was no general flush of warning periods in July, but these 
local conditions were reflected by warning periods at the Manby and Terrington 
stations on July 9. Local advice was given for the districts affected, but 
elsewhere in the country (except in the South-West) no blight warning was 
given. This action proved correct for the season. By the end of July many 
crops, still with very small haulm, were already suffering from drought, and 
spraying was not only unnecessary but likely to be detrimental owing to the 
risk of copper injury. 
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In the first week of August, the weather continued hot and dry, but in the 
second week there was a change to cooler and unsettled conditions with some 
tain breaking the drought. The first effective flush of warning periods for 
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Fig. 8. Zoning of England and Wales according to date of blight outbreaks and validity of 
forecasts at all stations in 1955, with progress curves for blight on haulm. 
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the season occurred about August 13 in the eastern counties and the East 
Midlands. Outbreaks followed, and a second flush of warning periods about 
August 27 resulted in a fairly rapid progress of the disease in the Black Fens, 
some easterly regions and parts of Kent where, in marked contrast to other 
eastern parts of the country, the 75-90 per cent stage was reached just after 
the end of August or in early September (Figs. 2 and 8). 


Over most of the country the last two weeks of August were again hot and 
dry. September was mainly sunny and dry during the first half of the month, 
becoming cool and unsettled in the week ending the 17th, with another flush of 
high-humidity periods over southern regions in the week ending the 24th, and 
thereafter becoming warm and dry again into October. 


1955 was a noteworthy “ no-blight ” year, and over by far the greater part of 
the country there were no general outbreaks. Occurrences were sporadic, 
obviously influenced by extremely local conditions and planting date, and by 
the presence or absence of primary sources of blight within or near the crops. 
A feature of the hot, dry season was the occurrence and survival of blight in 
the stems when lesions on the leaves had dried up. A number of isolated 
primary foci on clamp sites, in gardens, or on one or two plants in fields, were 
found during the month of July, and these are shown on the chart. (Fig. 7). 


The absence of warning periods at a number of stations in the Midlands 
and south-central areas correctly indicated no general outbreak of blight until 
mid-August, but failed to give warning of scattered occurrences later in the 
season. 


DISCUSSION 


The experience gained during the second three years of this investigation 
has confirmed that an “‘ operations-chart ” method of interpreting the occurrence 
of Beaumont periods in screens at standard weather stations enables broad 
regional forecasts of date of blight outbreak to be made successfully in England 
and Wales, provided that the indications from the whole network of stations 
are taken into account, and that due regard is paid to seasonal and regional 
differences in the forwardness of the crops. 


The foregoing accounts for the several years have been written to illustrate 
the way in which the charts are interpreted. It has been evident from the 
beginning that the degree of correspondence between Beaumont conditions 
occurring in screens four feet above ground level at the meteorological stations, 
and the very different conditions actually permitting the complex sporulation 
and infection sequences of the blight fungus on the potato plants (vide Crosier, 
1934) must vary according to the density of crop cover. Indeed, the significance 
of individual warning periods occurring at the various stations would have to 
be weighted, by rule or by judgment, to take into account not only the time of 
year and the state of the crops, but the altitude and surrounding topography 
of the station, its past performance, the durations of the warning periods 
and their succession. Working by reference to the timing and density of 
flushes shown on the operations charts, with the help of the outbreak maps 
for previous years and survey reports which include data on crop growth, 
achieves the necessary weighting in a practical way. 


In the South-West, and in west coastal regions of Wales, as the maps clearly 
show, blight outbreaks occur early every year. The whole courses of the 
epidemics are earlier than elsewhere, reaching the 75-90 per cent stage in 
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August, even in years when there is least blight in the rest of the country. For 
these districts critical periods occurring in June must clearly be considered 
as warnings for the spraying of maincrops, and even critical periods in late 
May can be valid as warnings of outbreaks on earlies, although these rarely 
require spraying. 


In forecasting for spraying on maincrops in the rest of the country, one 
of the principal problems has been to decide how much weight to put upon 
flushes of critical periods occurring in June, when the plants are usually far 
from meeting across the drills, and the relations between the humidity condi- 
tions in the crops and in the screens are different from those later on, when 
there is more crop cover. The experience gained on this point is clearly shown 
in Fig. 9, which gives the times at which flushes of warning periods occurred 
and the corresponding range of outbreak dates in each of the six years of the 
investigation so far. This diagram excludes Devon, Cornwall and south-west 
and west Wales. It refers to the rest of the country, but does not analyse 
regional differences—which are shown on the charts for the respective years. 
The flushes which occurred in June 1950 were not shown on the chart for 1950, 
and these have been added. 





T 1 1 


1950 L WwW w WW 444444 vw | 
1951 L W) w W $4444444444 WW | 
1952 | wi sé«WW WW 4444444444 


1953 | WWW WWW Ss 4444444444444 ww 








1954 L Ww waw  \WW4WW44W444 WA | 
1955 A , ++ ww 4444 2. ++ +4 ' 
ii 
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Fig. 9. Flushes of warnings in relation to main periods of blight outbreak (excluding Devon, 
Cornwall and west and south-west Wales) in the years 1950 to 1955. 


WWW = a major flush with warnings at the majority of the stations. 
ww = a minor flush, with warnings at fewer stations. 
tttt = approximate range of outbreak dates (see charts for the respective years). 


It will be seen from Fig. 9 that June flushes were not followed by general 
outbreaks (within three weeks) in any of the six years, except perhaps in 1953, 
where there was a flush continuing into the first week of July. This would 
give much justification for taking a “‘ zero date” as at the end of June, but to 
avoid perpetuating the rather artificial conception of a zero date, the guidance 
so far obtained by experience is better expressed thus : 

Flushes of Beaumont periods occurring in June (elsewhere than in Devon, Cornwall, south- 
west and west Wales) are not in themselves sufficient to give rise to general outbreaks, except 
in years or in districts where the growth of the maincrop potatoes is more forward than usual, 
when flushes in the last week of June (especially when following earlier June flushes) should 
be taken as warnings and weighted according to the immediate weather prospects. 


This working rule does not by any means imply that the June flushes, which 
occur every year, are of no significance in the origination of the epidemics. 
They almost certainly play a part in awakening blight on the widely scattered, 
and probably very few, plants having shoots infected from overwintering 
blight in the tubers. Indeed, Hirst, in this JOURNAL (1955), has demonstrated 
that this is so. But the object of our practical forecasting is not to predict 
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when the first spores will be produced on these original infectors. From the 
beginning we have defined an “ outbreak ” for forecasting purposes as one in 
which the blight assessment on the haulm in a field crop is at the 0-1 per cent 
stage by the B.M.S. key. This stage is unlikely to be reached until the fungus 
has passed through two or three generations in the season, and it represents a 
sufficient amount of spread to justify spraying. To choose an earlier stage 
would be to give premature warnings almost every year*. It would indeed 
negate the whole purpose of forecasting in England and Wales, which is as 
much to save spray applications when they are not required, as to bring about 
their correct and most economical timing when they are really needed. 


The outbreak dates shown on the yearly charts in this and the previous 
contribution are the dates on which the first one or two fields in the area sur- 
rounding the station—and sometimes as far as 25 miles from it—were found 
to have blight at the 0-1 per cent stage. Other crops in the area would almost 
always be found on which the outbreak was considerably later—the outbreaks 
commonly ranging over a fortnight or more. The earlier-planted, and there- 
fore denser, crops, and also the more susceptible varieties, tended to be the 
earliest affected. It will be appreciated that the first outbreaks reported 
could not always have been the first outbreaks that occurred. In some respects 
the outbreak maps, drawn up from careful study of all the available data, and 
showing the approximate time-range of outbreaks in the various regions, give 
a better indication of station performance than the charts. 


It will be seen from the outbreak maps, in this and the previous contribution, 
that the part of the country in which there have been most non-valid, or only 
partially valid warnings, particularly in the drier years (1951, 1952 and 1955), 
has been the central midland and central southern inland region. Even in 
such years the indications from the presence or absence of flushes are often 
correct up to mid-August, and therefore adequate for practical purposes, since 
protective spraying is rarely needed against outbreaks starting after that time. 
Some of the stations in this region are far from potato crops, and some of them 
are at too high an altitude, or otherwise not well situated to serve a wide area. 
Some, mentioned in the previous contribution, are retained in the network 
only as indicators of extreme humidity conditions. 


But another and more significant reason for these partial failures is to be 
sought in the fact that this central area is in the zone of lowest average relative 
humidity. This means a smaller number of critical periods and a relatively 
greater number of near-critical periods, with, consequently, a greater length 
of time to build up the two or three generations required to produce the visible 
epidemic. It is known that latent blight infection (capable of giving rise to 
sporing lesions when critical conditions recur) may persist in the stems of 
potato plants for many weeks, both at the beginning of the season (Keay,1953, 





° The important question of the weight to be put on critical weather periods occurring 
early in the growing period has recently been discussed very fully by Johannes (1953) and 
Uhlig (1955) in connection with forecasting investigations now in progress in Germany. Uhlig 
stresses the importance of phenological observations on the degree of “* closure ” of the Pa 
for the proper interpretation of the meteorological data, and suggests that on maincrops in 
Germany spraying is not to be recommended before a third generation of the fungus has 
occurred. Johannes, on evidence from detailed micro-climatic investigations in crops at 
Brunswick, albeit in 1951 and 1952 only, reached the provisional conclusion that two favourable 
weather periods are needed before an epidemic outbreak can occur. Bourke (1955) goes 
further in this direction, and in the application of his “‘ Irish Rules ” for forecasting, seeks 
to take into account every spell of weather that may advance the development of the fungus. 
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1954), and under hot, dry conditions in midsummer (Clayson and Robertson, 
1956). Thus, despite a dry July, there may still be sufficient original infectors, 
or latent infections, to promote a rapid increase to the 0-1 per cent stage, 
given the necessary humidity in sprawling crops in August. 


In a summer that has been dry during July the temperatures in the crop may 
build up to their highest in early August, and this may explain the fact, often 
shown on the operations charts, that outbreaks tend to follow August first- 
critical periods faster than they do those occurring earlier in the season. 
Crosier (1934) showed that sporulation is most profuse over the optimum 
temperature range, 64-72°F; indirect germination by zoospores has an 
optimum at 54° F but can still proceed in the lower sixties ; and the incubation 
period, from infection to the production of a new crop of lesions, which takes 
5 or 6 days at 50° F, is only 2-3 days at 68-74° F. Thus low temperatures 
will do much to retard the spread of the fungus, and, given the necessary 
humidity, the progress of epidemics will become most rapid with temperatures 
ranging between 60 and 70° F. 


The investigation is continuing. Although the forecasts now obtained each 
year are enabling correct advice on spray timing to be given in most districts 
and most seasons, the system is by no means perfected, and there are many 
matters on which further experience is needed. The country-wide blight 
survey each year, now reduced to its essentials, not only provides the only 
means of checking and improving the meteorological criteria ; it is also of 
much importance in its own right, for it enables the whole course of the epidemics 
to be accurately recorded, and, in conjunction with spray trials, it is providing 
the information upon which reliable estimates of blight losses and need for 
spraying can be based. 


The progress that has been made in Potato Blight forecasting in England and Wales is due 
to an effective collaboration between meteorologists, plant pathologists and district officers. 
The Conference of Plant Pathologists takes this opportunity of thanking all those who have 
shared in the work, whether at the meteorological stations or in the potato fields. 
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EFFECT OF METHYL BROMIDE FUMIGATION 
ON ORCHIDS 


by DorREEN E. GRIFFIN AND O. F, LUBATTI 
Imperial College Field Station, Sunninghill, Berks 
AND I. R. HARRISON 
Plant Pathology Laboratory, Harpenden, Herts 


A relatively small number of orchids is exported from this country each year 
but their total value is high. Orchids are liable to be infested by insects and 
mites, particularly scale insects, and however carefully the plants are checked 
and cleaned before export the occasional insect infestation passes unnoticed. 
Several countries, therefore, require a fumigation treatment as a safeguard 
against the introduction of orchid pests. In Australia, for example, all orchids 
are fumigated on arrival with 32 oz of methyl bromide per 1,000 cu. ft for 
14 hours. (In their regulations no fumigation temperature is stated.) In the 
United States of America, only imports found by inspection to be infested are 
treated, the dosage applied being 40 oz of methyl bromide per 1,000 cu. ft for 
2 hours, at 60° F. Following reports of severe fumigation damage to exported 
orchids, it was decided to carry out two experiments ; the first on a wide range 
of orchid varieties and the second on Cymbidium only—a group which appears 
to be particularly susceptible to damage by methyl bromide. 


METHODS 


Quarantine fumigation treatments are usually stated as an initial dosage and a 
period of exposure at a certain temperature. During fumigation gas is lost from 
the chamber in several ways, the most important of which are absorption by 
the plant material and leakage. Unless the details of the chamber and the 
proportion of the chamber space occupied by the plants are given in the 
regulation, the plant treatment will vary considerably. A more satisfactory 
method of defining dosage is to give the concentration time product (C.T.P.) 
for each treatment—that is, the average concentration of fumigant in the 
chamber multiplied by the duration of fumigation. 


In defining a treatment, the actual concentration of the fumigant must be 
determined during the fumigation so that, by integrating the concentrations over 
the period of exposure, the value of the C.T.P. may be obtained. To use a 
particular type of chamber it must first be found out, by determining 
concentrations of fumigant, what is the dose in Ib per 1,000 cu. ft that gives 
the specified C.T.P. for the specified period of exposure at various loadings of 
the chamber. From these determinations a calibration table can be constructed 
showing the initial dosage corresponding to the required C.T.P. 


All the orchids used in the two experiments were packed exactly as if intended 
for air transport—that is, removed from their pots, wrapped in wax paper and 
wood wool and placed in cardboard boxes. The fumigations were done by one 
of us (O.F.L.) at the Imperial College Field Station. The boxes containing the 
plants were placed on the floor of a brick-shaped, air-tight steel container of 
about 5,500 litres capacity. The chamber was provided with an air-circulation 
system and a vaporizer. The fumigant, cooled below boiling point, was 
measured in a graduated separating funnel provided with a stopper. The 
funnel was connected to the vaporizer, and the liquid fumigant was transferred 
to it by slightly reducing the pressure in the fumigation chamber to the extent 
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(The figures refer to the number of plants, there being four per treatment) 
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TABLE 1 





Description of Plants 


CATTLE YA 
Hybrid. 
bulbed. 
Six in bud .. 
Laelia tenebrosa x Catt- 
leya 


1 
| 
| 


Mature 5- | 
6-in. pots. 


(Thule) G. | 


5-year seedlings. 4-in. | 


pots .. 


Hybrid. 3-year ‘seedlings 


Hybrid. 2-year seedlings 
CYPRIPEDIUM 


C. (Vashtii) G. Mature | 


monopodial in bud 


Hybrid. Young seed- 
lings. 4-6-in. leaf. 
3-in. pots ; 

CYMBIDIUM 

Hybrid. Tetraploid | 
parents. 4-year seed- 
lings 


Hybrid. Not tetraploid. | 


4-year seedlings 
Hybrid. 2-year seedlings 
C. giganteum. With 
poor root action. . 


Mature, propagated | 


plants, 3-4 bulbs. . 


DENDROBIUM 
D. nobile. Semi-estab- 
lished, some in bud, 
some in flower 
D. farmeri. Semi-estab- 
lished : 
Hybrid. 3- ~year propa- 
gations (Satton Sun- 
ray) G. Hard-bulbed 
type . - 
VANDA 
V. teres cuttings. 
root action .. 
Hybrid. 3-year seedlings 
MILTONIA 
M. vexillaria hybrid. 
3-4 year a 


No 


2-in. pots 
ONCIDIUM 
O. varicosum. Poor 
root action .. 
ODONTOGLOSSUM 
O. pulchellum. Mature. 
5-in. pot. Some in 
flower 


| 


Hybrid. Mature plants | 
Hybrid. Younger Plants 
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FUMIGATION OF ORCHIDS 


of about 2 cm of mercury with a pump. The vaporization was completed in 
about five minutes. During vaporization, and for five minutes after it, a 
supplementary fan, placed in the chamber at the end opposite the door, was 
kept in motion. 


The fumigation constants of the chamber were known, a detailed study of 
the fall of concentration with time having been made previously. The 
concentration time products were derived from these results, assuming that the 
concentration in each experiment would fall as indicated by the curves thus 
obtained. The C.T.P. to which the plants were subjected therefore closely 
represents the actual integrated concentration, and not the nominal concentra- 
tion, multiplied by the duration of treatment. In these experiments the actual 
dosage was only 5 or 6 per cent higher than the nominal dosage, since the bin 
was very lightly loaded. 


TRIALS ON A RANGE OF VARIETIES 


The orchids for the first experiment were collected from the nursery on 
February 21 and stored in a room in which electric fires maintained a 
temperature around 50° F. They were fumigated at 60° F on February 23, 24 
or 25, and held at this temperature for about an hour before the fumigation. 
Twelve plants of each variety were available for this experiment. Four were 
untreated, four were treated at a concentration time product of 80 oz/h per 
1,000 cu. ft—that is, equivalent to the American dosage of 40 oz for 2 hours— 
and the remaining four were treated with a C.T.P. of either 120 or 60 oz/h per 
1,000 cu. ft. It was thought that some seedlings and poorly established plants 
would be damaged by high concentrations and they were given the lower 
concentration. Older, mature plants were given the higher dosage of 120 oz. 
On March 3, the plants were returned to their nursery, where they were 
treated as a normal import from abroad. They were repotted and examined at 
fortnightly intervals ; the results are given in Table 1. All the controls were in 
good condition, except one of the Vanda seedlings, which was damaged in 
transit. 


Damage, where it occurred, was of two distinct types. Leaf browning 
(Plate I, 2) was noticed in all the varieties with the exception of Cymbidium. 
It began as a slight yellowing at the tips and gradually spread down the leaves, 
becoming dark brown. Within about seven days the leaves fell off. In most 
cases, when the plants had been repotted, they improved rapidly in general 
appearance, but an importer seeing a large number of brown leaves on the 
consignment would probably ask for its replacement. On Cymbidium damage 
showed as brown spotting on the leaves (Plate I, 1). 


EFFECT OF TEMPERATURE 


A second experiment was designed to show whether temperature is an 
important factor in the fumigation of orchids. Cymbidium plants, ranging in 
age from 1} years to 20 years, were fumigated with a C.T.P. of 48 (32 oz for 
14 hours). Each of the six age-groups of plants were divided into three batches, 
one to be fumigated at 60° F, one at 77° F, and one to be an unfumigated 
control. 


The orchids were collected from the nursery on July 7 and placed in a room at 
a temperature between 66 and 73°F for six days. The lids were kept on the 
boxes for five days to avoid undue drying out of the root balls, but were removed 
for one day before sorting. The treatment at 77° F was given on July 14, the 
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plants having been kept at this temperature in the fumigation chamber for 
23 hours before treatment. The treatment at 60° F was done on July 19, the 
plants having been kept at this temperature for six days before fumigation. 
All the fumigated plants were kept at their fumigation temperatures for four 
days following treatment, when the roots were watered. A relative humidity of 
70-90 per cent was maintained throughout the experiment. All the plants were 
returned to the nursery on July 25 ; the results are given in Table 2. 


TABLE 2 


EFFECT OF TEMPERATURE DURING METHYL BROMIDE FUMIGATION OF CYMBIDIUM 





~ 60°F | 11°F 





Total | 


Variety Prat at | Saleable Unsaleable Saleable Unsaleable 


D SD K |ND D SD K 











(Liliana) G. x (Monte Rosa)G. 14-2 2 seed 1 





| ooo0|/—- —- —-=— 
pans 

(Liliana) G. x (Charmant) G. 14 | 3 1 0 O 0 3 o 1 

(Hanburyanum) G. .. . 34 12 | 4 0 0 O 0 0 0 4 

(Lady Moxham)G. .. .. 45 12 L 2 1 — — 0 0 4 0 

Mixed Hybrids ee « 30 is «4 1 O 0 3 1 -@ 

Mixed Hybrids tbe .. 4-2 «6 | > @: 8 o7 8 8 2 e 





ND = No damage ; D = Slight damage (that is, loss of several leaves); SD = Severe damage; K = Killed. 


DISCUSSION 


It is clear that orchids vary in their response to methyl bromide fumigation 
according to their species and stage of growth. Armitage (1942) and Bulger 
(1946) found that Cypripedium and Cymbidium could not withstand such high 
doses as other genera, and these experiments confirm their work and show also 
that some Odontoglossum are susceptible. Several other groups, including 
Cattleya, were undamaged by the concentration time products used in these tests. 
The experiments show that poor root action does not necessarily make the plants 
more susceptible to the fumigant. This feature is illustrated by some Cymbidium 
which, although semi-established, were less damaged than some of the 
vigorously growing plants. 


The temperatures to which the plants are subjected before, during and after 
fumigation must be taken into account, for severe damage was suffered by those 
treated at 77° F, in contrast to only slight damage by those treated at 60° F. 


The amount of damage cannot be related to the age of the plants, but when 
severely affected it is the young growth which is destroyed. Although mature 
plants can survive such loss, it may take several years before this growth is 
replaced, thus reducing their marketable value. 


The writers are greatly indebted to Mr. D. F. Sander and his staff for the technical advice 
and assistance without which this work would not have been possible. Thanks are also due 
to Messrs. Sander for supplying the orchids and Mr. P. Aitkenhead for help with the first 
experiment. 
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Cymbidium four-year old hybrids. Plant in centre shows brown spotting 


of leaves caused by methyl bromide fumigation. 





Cypripedium seedlings. Centre and left: unsaleable, showing browning of leaves caused 
by methyl bromide fumigation. Right : untreated control. 


PLATE I 
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a. 


EELWORM IN COLEUS (see p. 75) 





Necrotic areas in a lightly-infested leaf showing ‘‘ patchwork- 
quilt ’’ effect. 


Infested portion of leaf showing eelworms in situ. From permanent mount. 


PLATE II 
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HOP CANKER AND “ GRASSING DOWN ’”” (see p. 75) 


!. Exposed old rootstock crown (right) not earthed over in summer, showing in October 
profuse growth of small black perithecia of Gibberella pulicaris. 


VETCH LEAF MIDGE (see pp. 69-72) 





2. Left: mature gall caused by Dasyneura viciae 
on winter tare (Vicia sativa L.). Right: gall 
dissected to show feeding larvae. 


PLATE III 








3. 








Anemone mosaic 2. Carnation mottle 





Pelargonium leaf curl 4. Tobacco severe etch 


The photographs show typical local lesions on inoculated leaves. 
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CHENOPODIUM AMARANTICOLOR AS A TEST 
PLANT FOR PLANT VIRUSES 


by M. HOL.incs 
Plant Pathology Laboratory, Harpenden, Herts 


The ideal test plant for virus work should be easy to raise, should remain 
susceptible to infection for a long period, should have a leaf surface as even and 
flat as possible, and a leaf area of sufficient size for comparative work with the 
half-leaf method. For quantitative work the plant should produce local 
lesions in sufficient numbers to minimize errors, but the lesions should remain 
discrete and countable. As a diagnostic test plant it should show distinctive 
reactions to different viruses to enable identification to be made, and the more 
viruses to which it is susceptible, the better. 


Tobacco, Nicotiana glutinosa L., and French bean (Phaseolus vulgaris L.) fulfil 
most of these requirements, but in this laboratory over the past three years 
Chenopodium amaranticolor Coste and Reyn. has proved a_ valuable 
complementary plant to these three species for routine inoculation tests. It 
has reacted with local lesions to a number of viruses which fail to infect the 
more commonly used test plants, and in many cases the lesions are distinctive 
and diagnostic of the virus. Dilution curves have been prepared for several 
viruses (aspermy, cucumber mosaic, tobacco mosaic, anemone mosaic, tomato 
spotted wilt, and potato virus X), and have shown the plant to be very suitable 
for quantitative work. For diagnostic tests, C. amaranticolor has usually 
shown symptoms within a few days, and has maintained a greater susceptibility 
over a longer period than most other test plants. It has proved susceptible to 
a wide range of plant viruses, some of which previously appeared to be 
restricted to one or two species. 


Seedlings of C. amaranticolor are ready for transplanting to pots 3-4 weeks 
after germination of the seed, and after a further 3-4 weeks are ready for use. 
Only in the middle of winter have these periods been markedly longer. The 
most satisfactory size for quantitative work has been found to be about 6-8 
inches in height, when there are 10 or more leaves of inoculable size. The most 
striking feature has been the way in which local lesions remain discrete, even 
when numerous ; in a few cases there has been a slight extension of the lesion 
down an adjacent veinlet, but so far this has occurred only with larger type 
lesions. The high concentration of inhibitory substances in the sap of this 
species is a disadvantage, hampering inoculation from C. amaranticolor to other 
species, but this has been overcome in a number of instances by using a dry 
inoculation method similar to that of Yarwood (Plant Dis. Reptr, 1953, 37, 501). 
C. amaranticolor is a short-day plant and in the winter months supplementary 
light is necessary to prevent flowering ; mercury-vapour strip lights (80 watt) 
12-18 inches above the plants, switched on between 3 and 5 p.m. and off at 
midnight, proved adequate in keeping the plants vegetative in winter. 


C. amaranticolor has been reported as susceptible to sugar beet viruses, but 
no record has been found of its use in any quantitative or diagnostic work. 
In the present work, inoculations were made by two methods—the conventional 
process of grinding infected material with a little M/15 phosphate buffer at 
pH 7-0, and inoculating with the forefinger or a soft brush dipped in the 
expressed fluid. The leaves of the C. amaranticolor plants were dusted with 
“* Celite”’ or 400-mesh carborundum powder before inoculation, and rinsed 
under the tap afterwards. In addition, dry inoculations were made by a 
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1. Anemone mosaic 2. Carnation mottle 








3. Pelargonium leaf curl 4. Tobacco severe etch 


The photographs show typical local lesions on inoculated leaves. 
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CHENOPODIUM AMARANTICOLOR AS A TEST 
PLANT FOR PLANT VIRUSES 


by M. HOLLInGs 
Plant Pathology Laboratory, Harpenden, Herts 


The ideal test plant for virus work should be easy to raise, should remain 
susceptible to infection for a long period, should have a leaf surface as even and 
flat as possible, and a leaf area of sufficient size for comparative work with the 
half-leaf method. For quantitative work the plant should produce local 
lesions in sufficient numbers to minimize errors, but the lesions should remain 
discrete and countable. As a diagnostic test plant it should show distinctive 
reactions to different viruses to enable identification to be made, and the more 
viruses to which it is susceptible, the better. 


Tobacco, Nicotiana glutinosa L., and French bean (Phaseolus vulgaris L.) fulfil 
most of these requirements, but in this laboratory over the past three years 
Chenopodium amaranticolor Coste and Reyn. has proved a_ valuable 
complementary plant to these three species for routine inoculation tests. It 
has reacted with local lesions to a number of viruses which fail to infect the 
more commonly used test plants, and in many cases the lesions are distinctive 
and diagnostic of the virus. Dilution curves have been prepared for several 
viruses (aspermy, cucumber mosaic, tobacco mosaic, anemone mosaic, tomato 
spotted wilt, and potato virus X), and have shown the plant to be very suitable 
for quantitative work. For diagnostic tests, C. amaranticolor has usually 
shown symptoms within a few days, and has maintained a greater susceptibility 
over a longer period than most other test plants. It has proved susceptible to 
a wide range of plant viruses, some of which previously appeared to be 
restricted to one or two species. 


Seedlings of C. amaranticolor are ready for transplanting to pots 3-4 weeks 
after germination of the seed, and after a further 3-4 weeks are ready for use. 
Only in the middle of winter have these periods been markedly longer. The 
most satisfactory size for quantitative work has been found to be about 6-8 
inches in height, when there are 10 or more leaves of inoculable size. The most 
striking feature has been the way in which local lesions remain discrete, even 
when numerous ; in a few cases there has been a slight extension of the lesion 
down an adjacent veinlet, but so far this has occurred only with larger type 
lesions. The high concentration of inhibitory substances in the sap of this 
species is a disadvantage, hampering inoculation from C. amaranticolor to other 
species, but this has been overcome in a number of instances by using a dry 
inoculation method similar to that of Yarwood (Plant Dis. Reptr, 1953, 37, 501). 
C. amaranticolor is a short-day plant and in the winter months supplementary 
light is necessary to prevent flowering ; mercury-vapour strip lights (80 watt) 
12-18 inches above the plants, switched on between 3 and 5 p.m. and off at 
midnight, proved adequate in keeping the plants vegetative in winter. 


C. amaranticolor has been reported as susceptible to sugar beet viruses, but 
no record has been found of its use in any quantitative or diagnostic work. 
In the present work, inoculations were made by two methods—the conventional 
process of grinding infected material with a little M/15 phosphate buffer at 
pH 7-0, and inoculating with the forefinger or a soft brush dipped in the 
expressed fluid. The leaves of the C. amaranticolor plants were dusted with 
“* Celite”’ or 400-mesh carborundum powder before inoculation, and rinsed 
under the tap afterwards. In addition, dry inoculations were made by a 
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modification of Yarwood’s method ; indeed, in some cases this was the only 
successful method. This is stated where applicable. Where the reaction was 
sufficiently distinctive to be diagnostic, it has been indicated by the letter “‘ D ” 
in brackets in the following list ; where local lesion production was suitable 
for quantitative work, the letter “‘ Q ” has been added, with the proviso that in 
some cases it was necessary to put the virus into a suitable source plant first. 


Lesions were nearly all of one of four general types ; very small light green 
or brown dots (typically seen with cucumber mosaic or potato viruses X and Y), 
larger necrotic lesions of ring form (such as cabbage black ring or 
chrysanthemum virus D), very small ring spots (as induced by tomato spotted 


wilt or tobacco ring spot), or diffuse chlorotic spots (such as caused by dock 
mosaic or potato virus S). 


VIRUS SYMPTOMS ON CHENOPODIUM AMARANTICOLOR 


Anemone mosaic. Local chlorotic spot lesions, 14-2 mm in diameter, after 
5-11 days, developing into red-rimmed rings after 2—3 weeks, and often extending 
a short distance along a nearby veinlet. (Q,D) (Plate IV, 1) 


Aspermy. (Three strains.) Numerous chlorotic dot local lesions after 3-6 
days, some lesions becoming brown-rimmed rings 2 mm in diameter. (Q) 


Cabbage black ring spot. Faint, local chlorotic spots up to 2 mm in diameter, 
visible after 4-7 days, developing to distinctive brown- or red-rimmed rings 
3-4 mm in diameter after 2-3 weeks, with a tendency to extend along any 
adjacent veinlets. (Q,D) 


Carnation mottle. Numerous yellow-green, local lesions after about 7 days ; 
occasional isolates gave systemic infection, showing as veinal flecks after 6 weeks. 
Dry inoculation usually necessary from carnation. (Q,D) (Plate IV, 2) 


Carnation ring spot. Numerous greenish-white, tiny local dot lesions after 
about 5 days. One isolate always became systemic, inducing severe twisting and 
buckling of the younger leaves, with*yellowish spots and flecks, after about 
2 weeks, followed by apical necrosis and die-back. Dry inoculation usually 
necessary from carnation. (Q,D) 


Carnation vein mottle. Few semi-necrotic local lesions after about 11 days ; 
each lesion consisting of a central reddish necrotic spot with a diffuse chlorotic 
halo, 1 mm and 2-24 mm in diameter respectively. Dry inoculation usually 
necessary from carnation. (D) 


Chrysanthemum virus D. (An undescribed virus under investigation.) Very 
few faint, local chlorotic spot lesions after 2-34 weeks, soon developing red 
margins and frequently extending along nearby veins, sometimes widening to a 
necrotic wedge. (D) 


Cucumber mosaic. (Eight strains, from cucumber, tomato, primula, anemone, 
delphinium, passiflora, the severe ‘‘ spinach ” strain and Price’s yellow strain.) 
Numerous bright green to greenish-yellow dot, local lesions after 3-6 days, 
almost indistinguishable from lesions of aspermy. The spinach strain, however, 
usually produced bright yellow dot lesions after 4-6 days, developing to pale 
whitish spots with red-brown margins. (Q) (Very similar to Plate IV, 2) 


Cymbidium mosaic. Small white dots, local lesions 7-10 days after 
inoculation, enlarging from 1 to 2 mm after 2 weeks. (Q) 
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VIRUS TESTING ON CHENOPODIUM AMARANTICOLOR 


Dandelion yellow mosaic. Rather faint, local chlorotic spot lesions after 
12-15 days, enlarging up to 2-2}mm diameter after about 34 weeks, and 
sometimes becoming necrotic. (D) 


Dock mosaic. Very faint and diffuse chlorotic local lesions after 14-18 days, 
but erratic in distribution and occurrence. Dry inoculation necessary. 


Henbane mosaic (Hyoscyamus virus III). Faint chlorotic local lesions 
visible after 10-15 days, becoming light green spots or small rings 3 mm in diameter, 
after about 3 weeks. (Q) 


Iris mosaic. Occasional small, faint, chlorotic dot local lesions on 1 or 2 
inoculated leaves only ; an unreliable reaction. 


Pelargonium leaf curl. Local buff dot lesions, up to 1mm in diameter, 
after 4-6 days, each lesion usually developing a chlorotic halo up to 2 mm in 
diameter. Systemic lesions frequently appearing after 3-5 weeks. Dry 
inoculation necessary from pelargonium. (Q, D) (Plate IV, 3) 


Potato virus X. (Three strains, from potato and tomato.) Very numerous, 
pale green dot local lesions after 5—7 days. (Q) 


Potato virus Y. (Two strains from potato.) Very numerous, tiny local 
whitish-green dot lesions after S-7 days, enlarging up to 2 mm in diameter after 
about 2 weeks. The lesions were generally more sharply defined than those of 
potato virus X. (Q) 


Potato virus C. Numerous local lesions, indistinguishable from those of 
potato virus Y. (Q) 


Potato virus S. Very faint local chlorotic spot lesions on some inoculated 
leaves after 20-35 days ; the lesions were very few and erratic in occurrence. 


Privet mosaic. Faint, necrotic dot local lesions after 16-21 days using the 
dry inoculation method. Lesions too few for quantitative work, and not 
sufficiently distinctive for diagnostic use. 


Tobacco mosaic. (Several strains, including Rothamsted strain, an aucuba 
isolate from tomato, and the common tomato mosaic type.) Fairly numerous 
local chlorotic dot and fleck lesions after 5-8 days. (Q) 


Tobacco ring spot. (Two isolates: a virulent one from gladiolus, and 
Rothamsted strain.) Both isolates induced similar tiny local ring spot lesions, 
less than 2 mm diameter, after 5-10 days. (Q, D) 


Tobacco severe etch. Fairly numerous, local chlorotic spot lesions, 1-14 mm 
in diameter, after 5—7 days. (Plate IV, 4) 


Tomato black ring. Dull, yellow local lesions after 3-5 days, developing into 
tiny yellow rings and flecks. Systemic yellowish veinal flecks and spots after 
2-3 weeks, with much leaf buckling and distortion. (Q, D) 


Tomato spotted wilt. Numerous local chlorotic dots after 3-5 days, many 
becoming tiny semi-necrotic ring spots 2 mm in diameter after 5-8 days. (Q, D) 


Wherever possible, each isolate was checked for identity and for freedom 
from other viruses. With one or two viruses insufficient is known, at present, 
for purity to be established; here, results have been based on isolations from 
several different sources. 
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PLANT PATHOLOGY 


No symptoms could be detected after dry or sap inoculations with any of the 
following viruses : abutilon variegation, broad bean mottle, buddleia mosaic, 
camellia yellow spot variegation, cauliflower mosaic, chrysanthemum stunt, 
chrysanthemum virus B, cocksfoot mosaic, laburnum mosaic, lettuce mosaic, 
pelargonium ring spot (an undescribed virus from ivy-leaved pelargonium), 
potato leaf roll, tomato bushy stunt, turnip yellow mosaic or narcissus mosaic. 


An interesting reaction occurred when C. amaranticolor plants were 
inoculated with leaf sap from chrysanthemums (C. morifolium) ; extremely 
numerous minute dots, light green in colour, developed after 2-5 days on 
inoculated leaves. These dots, though rather different in appearance from any 
virus lesions seen, made it almost impossible to detect any other reaction. The 
dots were produced mainly in the summer months, and not only in inoculations 
from infected chrysanthemum plants of widely differing virus status, but also 
from seedling chrysanthemums, which all evidence showed to be virus-free. 
Inoculations from chrysanthemum flowers, and dry inoculations from 
chrysanthemum leaves, normally induced few or no dots. 


Several other species of Chenopodium were tested as local lesion or diagnostic 
host plants for many of the viruses listed above. C. album, C. urbicum, C. bonus- 
henricus all proved unsatisfactory for one or more reasons—such as poor seed 
germination, poor growth under glasshouse conditions, low susceptibility, 
erratic lesion production, or small leaf area. 


CONTROL OF WHITE ROT IN ONIONS 


by D. WIGGELL 


National Agricultural Advisory Service, Leeds 


Green or salad onions are intercropped with celery by a number of growers on 
the moss soils in the south of Lancashire, and in recent years some crops have 
been severely attacked by Onion White Rot, Sc/erotium cepivorum Berk. A 
trial was therefore laid down in 1955 to compare several treatments for the 
control of this disease. A site was chosen on a peat moss soil overlying raw 
brown peat, where a crop of onions in the previous year had been severely 
attacked. The seed, variety White Lisbon, was sown on April 1, 1955, at a 
rate of 39 lb per acre. The trial area comprised about one-fourteenth of an acre. 


Three seed treatments with technically pure calomel dust at 1, ?, and 4 lb 
per lb of seed, were compared with the application of 4 per cent calomel dust in 
the drill (at 1 lb per 50 yards) and with untreated control. The five treatments 
were replicated six times in a randomized block arrangement. The calomel 
seed treatment was carried out as described by Croxall, Sidwell and Jenkins 
(Ann. appl. Biol., 1953, 40, 166-75)—namely, by wetting the seed with a sticker 
(26-6 per cent by weight of resin dissolved in industrial methylated spirits) and 
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CONTROL OF WHITE ROT IN ONIONS 


then adding the necessary amount of calomel and shaking until all the calomel 
had adhered to the seed. The seed was then spread over a layer of blotting 
paper and allowed to dry. 


The plants were inspected after emergence to determine whether the treatments 
had in any way depressed the percentage germination, but there was a good 
stand over the whole of the trial area, and there were no significant differences 
in population as determined by counting the number of plants in five one-yard 
samples from each plot. 


White Rot was first observed on June 1 but the attack was slight, and it was 
assessed at one per cent infection in the control plots only. Between then and 
harvesting on June 28, the spread was quite rapid, especially in the controls. 
Counts of healthy and diseased plants in five one-yard lengths of drill for each 
treatment were made on June 27. The mean counts, together with the number 
of bunches harvested, their wholesale value at 3s. per dozen, and the cost of 
the treatments, were as follows : 

Mean No. of Plants Bunches Wholesale Cost of 
per Yard of Drill Harvested Value Treatment 


Healthy Infected Dozens 
Seed treatment 


Calomel, 1 lb per lb of seed Ee > ad", 2:0 97 291s. 36s. 
Calomel, ? lb per Ib of seed 23 aes 1-7 104 312s. 27s. 
Calomel, 4 lb per lb of seed os ets 4-2 92 276s. 18s. 
Application in drill 
Calomel 4 per cent dust (1 lb per 58-8 15-9 73 219s. lls. 7d. 
50 yards) 
Untreated control .. a <a wae 26:9 39 117s. — 
Standarderror.. ie om 6°6 4-8 


The total number of plants in the control was considerably less than the total 
from any other treatment, and this was due to the fact that many of the plants 
had been attacked and had rotted down completely by the time the observations 
were made. All the treatments were significantly better than the control, the 
differences with the seed treatments being significant at the one per cent 
probability level. 


The highest cash return was obtained from seed treatment with ? lb calomel 
per lb of seed ; but the number of healthy piants from this treatment was not 
significantly greater than from the treatment with 4 lb, which, by virtue of its 
lower cost, gave an equally good return. From these results it appears that, 
despite the high cost of technically pure calomel dust (58s. per lb in our case), 
it is well worth carrying out a seed treatment. Especially is it desirable when 
the crop is to be grown in soil suspected of being contaminated with the White 
Rot fungus. 
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ESTIMATION OF BEET EELWORM AND CABBAGE 
ROOT EELWORM BY HATCHING RESPONSES 
IN HOST PLANT DIFFUSATES 


by P. R. THOMAS 


National Agricultural Advisory Service, Starcross, Exeter 


The growing of winter broccoli is an essential part of the rotation on many 
farms in an area immediately to the east of Penzance, and in the most favourable 
fields it is planted each year. Sugar beet is grown on a small scale but fodder 
beet and mangolds constitute a valuable crop for stock-feeding. 


The presence of Heterodera schachtii Schmidt was first confirmed by D. C. 
Thomas on mangolds at Gulval in July 1951 and, during inspections the 
following summer, Beet eelworm was discovered in one field of sugar beet and 
twelve of mangolds in a coastal strip extending around Mount’s Bay from 
Penzance to Perranuthnoe. Twenty-seven fields are now scheduled under the 
Sugar Beet Order, 1952, with certain provisos for the growing of mangolds and 
the commercially important broccoli crop. 


Beet eelworm also occurs generally in this coastal strip and has been found 
on weeds, even if sugar beet or mangolds were not being grown. During the 
course of a survey soon after its discovery, eelworm cysts were found on many 
of the brassica crops, but there was difficulty in differentiating between Beet 
eelworm and Cabbage Root eelworm, Heterodera cruciferae Franklin. At this 
time, the identification of Heterodera species on morphological characters of 
the cyst wall by Taylor, in the United States of America, was in a tentative state 
of development (personal communication), and, in order to investigate the 
importance of each species in this locality, hatching tests were set up in which 
cysts from three fields having a history of frequent beet and brassica cropping 
were exposed to root diffusates from these two plants. 


METHODS 


In each hatching test replicated batches of cysts were exposed to beet and 
cabbage diffusates in alternate sequence. Cysts were exposed to beet diffusate 
until larval hatch in this diffusate was complete, and this was followed by 
exposure to cabbage diffusate, the treatment ending when larvae ceased to 
hatch out. At the same time cysts were exposed to these diffusates in reverse 
order. 


Winslow (1955) has clearly demonstrated the effectiveness of various plant 
leachings as stimulants to larval hatching for a considerable number of 
Heterodera species; among them, beet and cabbage diffusates have been 
successfully used for the bioassay of H. schachtii and H. cruciferae in terms of 
their larval hatching responses. By exposing a mixture of H. schachtii and 
H. cruciferae cysts to each of the two host plant diffusates, two different groups 
of hatchable larvae will emerge. Beet diffusate will stimulate hatching of 
H. schachtii, whereas leachings from cabbages, a mutual host, will hatch out 
larvae of both species. Any increase in numbers of larvae hatching in cabbage 
diffusate over those hatching in beet diffusate might then represent a comparative 
measure of the proportion of brassica root eelworm. A water “ control” was 
also included in one test. 


Samples were taken from three fields of similar soil type in which there had 
been frequent croppings with beets and brassicas. Tests were started in the 
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EELWORM ESTIMATION 


summer of 1953, the hatching of larvae for one sample being completed before 
cysts from the next were treated. Soil containing the cysts was stored in the 
laboratory until required and Fenwick’s apparatus (1940) was used for cyst 
extraction. Three replicates of cysts were used for each test ; in the first test 
cysts from a known weight of soil were used and in the other two samples there 
were approximately 100 cysts. Throughout the investigation both beet and 
cabbage diffusates were obtained from the same bulk supplies which had been 
collected from several leachings during the summer of 1953 and stored in the 
dark at 1° C. 


The hatching tests were conducted under essentially the same conditions as 
those suggested by Fenwick (1951), except that total counts of larvae were made 
instead of using a dilution technique for counting. Each batch of cysts was 
placed in a covered watch glass containing | c.c. of distilled water and pre-soaked 
in the dark at laboratory temperature for at least ten days before hatching 
started. After pre-soaking, the distilled water was replaced by the same volume 
of diffusate. Incubation took place at 25°C and the hatched larvae were 
counted at intervals. In removing the larvae from each watch glass a fine 
suction pipette was used, its aperture being too small to admit any but the 
smallest of cysts. Rinsing of any larvae remaining in the watch glass was 
effected with two separate additions of 1 c.c. of distilled water, and, finally, the 
pipette itself was rinsed out with a jet of water to remove any larvae adhering to 
its sides. 


Total hatching counts were made by transferring the larvae to Perspex dishes 
which were examined under a binocular microscope ; numbers were recorded 
on a hand tally counter. The internal area of the counting chamber measured 
approximately 6 x 3-5 cm and was divided into 3 mm squares with fine needle 
points ; it was surrounded by a quarter-inch border of Perspex the same 
thickness (4 mm) as the basal piece and cemented in place with chloroform. 
These dishes have proved serviceable for making total counts of larvae. 
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Fig. |. Larval emergence of Beet eelworms and Cabbage Root eelworms from cysts incubated 
in host plant diffusates. A, B, and C represent samples of soils from fields in the Penzance area 
which were frequently cropped with beets and brassicas. D was a sample of Beet eelworm 
soil from Cambridge. 
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PLANT PATHOLOGY 
LARVAL HATCH 


Larval hatch numbers for the three cyst samples taken from each of the three 
fields A, B, and C are presented in Fig. 1. The mean hatching curves for each 
hatching test are shown in Fig. 2. 
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Fig. 2. Hatching curves in Stages | and II for Beet eelworms and Cabbage Root eelworms 
incubated in host plant diffusates. 


In each case the larval hatch in Stage 1 cabbage diffusate is greater than that 
resulting from exposure to beet diffusate followed by cabbage diffusate. The 
combined hatching of H. schachtii and H. cruciferae larvae by cabbage diffusate 
would thus appear greater than an initial hatching of H. schachtii in beet 
diffusate followed by H. cruciferae hatch in cabbage diffusate. 


To investigate the extent to which differences in strength of diffusate in 
Stage 1 might be responsible for the two different total counts, a substantially 
pure sample of H. schachtii cysts was exposed to the two diffusates. Further 
comparison was made by using a white mustard diffusate which, like beet 
diffusate, hatches H. schachtii larvae. Cumulative hatching counts under the 
three diffusates are included in Fig. 1 and the mean hatching curves in Fig. 2. 


DISCUSSION 


The hatching tests followed the same general pattern in each of the four cyst 
samples ; the larval hatch of H. schachtii in beet diffusate followed by H. 
cruciferae hatch in cabbage diffusate has in no instance attained the combined 
hatch of both species in cabbage diffusate alone. Because of this, it is not 
possible to assess accurately the presence of both species, but the results suggest 
that H. schachtii constitutes more than 50 per cent of each sample when measured 
in terms of their larval hatching response. 
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EELWORM ESTIMATION 


Nevertheless, it is interesting to try to account for the differences in total 
hatch under the two diffusate treatments. If the greater larval hatch under 
cabbage diffusate in Stage 1 is due to a more potent diffusate rather than to 
excess of H. cruciferae over H. schachtii, a compensatory increase in larval 
numbers produced in the second stage of a treatment in which beet diffusate is 
initially used would be expected. Differences in potency of the hatching factor 
alone cannot explain the difference, since this appears similar in the case of the 
beet and white mustard diffusates. In considering the effect of diluting 
diffusates, Fenwick (1951) states that for the effect to be appreciable, dilution 
must be of a high order, and Calam, Raistrick and Todd (1949) have found 
that the number of Potato Root eelworm larvae hatched was proportional to 
the concentration of the hatching factor up to a certain level, above which the 
hatching decreased. It would appear that preliminary standardization of the 
diffusates is essential in the development of a routine technique to remove a 
variable factor tending to vitiate the results. 


Some asphyxiation of eggs and larvae towards the end of Stage 1 may have 
prevented complete hatching of H. cruciferae in Stage 2. Larval hatch in 
diffusate is usually complete in about twenty-one days, and in these tests it was 
allowed to proceed a little longer to make sure that there was no delayed 
response of the type suggested by Ellenby (1955), where a slow maturation of 
eggs was recorded in apparently mature cysts. It also seems possible that 
initial exposure of cysts to a beet diffusate might in some way have inhibited 
hatching when they were subsequently subjected to cabbage diffusates. There 
was no noticeable interference by fungus growth. 


For advisory purposes, the assessment of Beet eelworm and Cabbage Root 
eelworm by their differential larval hatching responses in host plant diffusates 
might be seriously impaired by modifying factors which are difficult to isolate. 
Probably the most important of these is the hatching factor itself. 


Mr. H. C. Woodville first suggested this investigation and I am grateful to him for his 
continued interest. Mr. L. N. Staniland kindly read the script and provided valuable 
criticism. In the collection of diffusates I was assisted by Mr. M. H. Davies, and Mr. H. G. 
Morgan helped in many ways during the beginning of the tests. I am also indebted to Dr. 
R. D. Winslow for the Cambridge Beet eelworm soil and white mustard leachings, and to 
Mr. P. Wiggell for advice on statistical presentation. 
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SURVEY OF RABBIT DAMAGE TO WINTER 
CEREALS, 1953-54 


Summary by B. M. CHurcH, M. H. WESTMACOTT 
Rothamsted Experimental Station, Harpenden, Herts 
AND F. H. JAcoB 
Plant Pathology Laboratory, Harpenden, Herts 


In the survey of rabbit damage to winter wheat carried out in 1951-52 (Church, 
Jacob and Thompson, Plant Pathology, 1953, 2, 107-12), it was estimated that 
rabbit grazing caused an average loss of 1-6 cwt of grain per acre in south and 
central England during that year. This note summarizes the results of a similar 
survey in 1953-54 which was undertaken to extend the results of the previous 
work. The latest survey was intended to cover all winter-sown cereals, and 
observations were started in fields in almost all counties of England and Wales. 


SURVEY METHODS 


The field work of both surveys was done by district officers of the National 
Agricultural Advisory Service and organized by the advisory entomologists of 
each province. As in the previous survey, each district officer was asked to be 
responsible for one field in his district. Farms were chosen within counties 
with probability of selection proportional to their total (1948) wheat acreages, 
those with less than 50 acres of crops and grass being excluded. One field was 
then chosen at random within each farm. Two pairs of plots were located at 
random within the field, one of each pair being protected from rabbits by wire 
netting 3 feet high and the other marked by a single wire round it, but without 
netting. The plots were 3 yards square and the two of a pair were five paces 
apart along the drills. At harvest time a sample 2 yards square was cut from 
the centre of each plot, bagged and sent to the threshing centre. During the 
course of the growing season, the district officers visited the fields at intervals 
to make observations on the visible extent of grazing, traces of rabbits and the 
condition of the crop generally. They also recorded information about the 
control methods used and other details of field and farm. 


During the growing season it became clear that myxomatosis was spreading, 
instead of dying out during the winter, as had at first seemed possible. The 
observers were asked to record the incidence of the disease near the selected 
fields. They reported it in the neighbourhood of only five fields, all in the 
South-Eastern province ; in four of them it was not recorded until July or 


August. It is clear that myxomatosis had a negligible effect on the results of 
the survey. 


RESULTS 


Observations were started in 1953 on a random sample of 182 fields. Yields 
at harvest were obtained from 138 fields. The various reasons for failing to 
harvest the plots did not appear to be in any way associated with the presence 
or absence of rabbits, except in the case of four fields of wheat and two of oats 
which were ploughed up by farmers owing to extensive damage by rabbits. 


The 138 fields for which yields were obtained were made up of 119 of wheat, 
18 of oats and one of rye. The yields from two fields of wheat were rejected 
from the survey because cattle or sheep had broken into the plots. As well 


66 








ee ee ee ee wl 


x  - =<” 





eo eS Oe CLWYD 





RABBIT DAMAGE TO WINTER CEREALS, 1953-54 


as the information from the random sample, yield data were available from 
17 fields which were either additional to, or chosen as replacements for, the 
original sample in cases where for some reason none of the farms chosen at 
first could be sampled. Since some of the methods of choosing the replacements 
may possibly have been associated with the occurrence of rabbits, these data 
have been omitted from the results presented below ; the average loss from 
grazing by rabbits in these 17 fields was, in fact, nearly double the mean for 
the whole survey. 


For all the fields of the random sample which were harvested, the mean 
difference between the yields of the fenced and unfenced plots was 1-4 + 0°56 
cwt of grain per acre, or 7-0 per cent of the average yield. This represents the 
loss of the produce ‘of some 120,000 acres of winter cereals in England and 
Wales. It must be emphasized that these estimates include no allowance for 
losses in cereal crops which were ploughed up because of rabbit grazing. 


For winter wheat alone, the mean difference was 1-7 cwt per acre(8 per cent) 
—a figure very similar to the estimated loss of 1-6 cwt per acre (6-4 per cent) 
for 1951-52. If equal weight is given to the yield from each field of winter 
wheat in the two years, the combined estimate of the damage caused by rabbit 
grazing to this one crop is 1-65 + 0-40 cwt per acre per year, or 7:2 per cent 
of the mean yield. 


The mean figures for provinces are shown in Table 1. Even when the two 
years’ data are combined, the average losses in individual provinces are not at 
all accurately determined, and it is clear that no reliable conclusion can be 
drawn from these surveys about the distribution of damage over England and 
Wales. 


TABLE 1 


SUMMARY OF YIELD RESULTS FOR 1951-52 AND 1953-54 


Mean Yield of Estimated Reduction in Yield 
Fenced Plots on Unfenced Plots 
Province No. of Sites (cwt per acre) (cwt per acre) 
All Fields in 
1951-2 1953-4 1951-2 1953-4 1951-2 1953-4 Both Years 
Winter Wheat 
Eastern .. 15 29* 27°5 24-4 


1-8 2:3 2:1 +1:1 
S.E. (Reading) . ai 9 25°8 19-2 1:0 4-0 1-9 +1-2 
S.E. (Wye) | 11 21-8 17-0 1-9 2:1 2:0 +1°8 
E. Midland we.) ae 14* 24-9 25-0 2-1 1-3 1-8 +1:0 
W. Midland .. 23 18 25-0 22°5 1-2 1-6 1-4 +0°8 
South-Western .. 25 10 21-9 15-7 1:6 —0:3 1-1 +0°8 
Northern — 6 — 19-5 — 0:3 0-3) 42:1 
Yorks and Lancs — 17 — 22-9 —_— 2:0 2:0 +1:0 
Wales... — 3t — 17-6 — —0-7 —0:7 +1°1 
All fields. . . 9 117 24-4 21°7 1-6 1-7 1-65 +0-401 

Winter Oats 

All fields. . 2. vee 18} — 13-2 — -06 -—0°6 +1°1 


* Does not include one field ploughed up because of rabbit damage. 
+ Does not include two fields ploughed up because of rabbit damage. 


In 1951-52 a close relationship was found between the observers’ estimates 
of grazing in January and the reduction in yield at harvest. This relationship 
was not found to be close in the second survey, but the difference between the 
two sets of results, presented in Table 2, may well be due to sampling errors. 
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The figure of 11 per cent loss in fields that were severely grazed in 1953-54 is 
an under-estimate, since it includes no allowance for the four fields that were 
ploughed up by the farmers because of rabbit damage. The very low yield of 
14-8 cwt per acre from the fenced plots in this category was due to a number 
of causes; in three cases severe bird damage was recorded on these plots, 
which ripened ahead of the rest of the field ; smut, black grass and unspecified 
weeds accounted for uniformly low yields in three other fields. 


The apparent gain of 4 per cent in 1953-54 from fencing fields where there 
were thought to be no rabbits is almost entirely due to one field, and would be 
reduced to 1 per cent without it. The results from the two years suggest that 
any effect of the fencing on yield (apart from that due to protection from 
grazing) is, on average, very slight. 


TABLE 2 


CLASSIFICATION OF FIELDS ACCORDING TO ESTIMATED DAMAGE IN DECEMBER-JANUARY 
(WHEAT ONLY) 


Extent of Rabbit Mean Yield Percentage 
Grazing in Field Percentage (cwt per acre) Loss on 
of Sites Fenced Unfenced Unfenced Plots 
1951-52 
No rabbits .. ae ee 30 24-9 24:9 0 
Slight grazing bie bes 36 25:1 24-1 4 
Moderate grazing .. ws 21 24°8 21-0 15 
Severe grazing os ~ 13 19-9 16-2 19 
1953-54 
No rabbits .. Ss i 31 22-4 21-5 4 
Slight grazing is wa 37 23:5 21-0 11 
Moderate grazing .. st 21 20-8 18-9 9 
Severe grazing he ns 11 14°8 13-1 i og 


* The mean of nine fields. Does not include four other fields ploughed up because of rabbit damage. 


It is worth noting that the percentages of fields said to be slightly, moderately 
or severely grazed in December-January were almost the same in the two years. 


Information about the measures taken to control rabbits on each farm was 
collected by the observers. They listed the methods used and gave their 
opinions as to whether the systems of control were “ casual” or “‘ organized ”’. 
The percentage of farms on which there was said to be an organized control 
policy is shown in Table 3, together with the observers’ estimates of the severity 
of grazing. The table shows that no organized control methods had been 
adopted on more than half the farms where moderate or severe grazing was 
observed. 


TABLE 3 


CONTROL POLICIES AND EXTENT OF GRAZING 


Grazing in Number of Percentage with _ 
December—Janua Farms Organized Control Policy 
No answer wa ais ats 15 33 
None... AP ca sz 51 29 
Slight .. a fs ea 58 50 
Moderate bi, i = 36 42 
Severe .. bea * " 18 50 
All farms acs a at 178 40 


Shooting was by far the most popular method of control, being used either 
alone or with other measures on 65 per cent of the farms. After this came 
ferreting (54 per cent), and trapping or snaring (34 per cent) ; these were chiefly 
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RABBIT DAMAGE TO WINTER CEREALS, 1953-54 


used in conjunction with shooting or with other methods. Gassing was 
practised at 21 per cent of the farms. The extent to which these methods were 
systematically pursued also differed. For 7 per cent of the farms where shooting 
was the only control method adopted, it was stated to be an organized policy. 
On 30 per cent of farms where shoouing and ferreting were the only methods 
used, and on 60 per cent of farms where other methods were used (either alone 
or in conjunction with shooting or ferreting), an organized rabbit control policy 
was said to be in operation. 


CONCLUSIONS 


Apart from the loss in fields that were ploughed up before harvest, the 
reduction due to rabbit damage in the yield of winter-sown cereals in 1953-54 
was about 1-4 cwt per acre over England and Wales. This estimate agrees 
closely with the corresponding figure of 1-6 cwt per acre for winter wheat in 
south and central England in 1951-52. 


About 30 per cent of the fields of winter cereals in the country were moderately 
or severely grazed by rabbits. In over half of these the surveyors judged that 
the farmers had no organized policy for rabbit control. 


We are most grateful to the members of the Advisory Service for their work in these two 
surveys, and to the farmers who co-operated with them and allowed their fields to be used. 
We also wish to thank Mr. J. R. Moffatt for providing threshing facilities at Rothamsted. 


VETCH LEAF MIDGE IN THE EAST MIDLANDS 


by R. GaIR AND C, T. GUILE 
National Agricultural Advisory Service, Shardlow, Derby 


In parts of the East Midlands, winter tares (Vicia sativa L.) are frequently 
grown for seed. In June 1953 a crop of tares at Fulstow, near Louth, Lincoln- 
shire, was found to be slightly infested with a gall midge. Specimens of the 
galls and larvae were sent to Dr. H. F. Barnes at Rothamsted, who identified 
them as Dasyneura viciae (Kieffer). Since 1953 the pest has been found in 
varying numbers on many tare crops in the area between Louth and the east 
coast of Lincolnshire, causing substantial loss of seed in the summer of 1954. 
In that year seed tares at Aldwincle St. Peter and Cranford St. John in 
Northamptonshire and at North Scarle, Kesteven, Lincolnshire, were found to 
be infested. — 


DAMAGE 


Damage caused by the larvae is confined to the developing pinnate leaves at 
the terminal and axillary growing points of all susceptible vetches. An open 
gall is formed, the individual leaflets becoming folded and hypertrophied 
(Plate III, 2). Very often the leaflets become crumpled, swollen and hard, 
producing a large gall some 30-40 mm in diameter. As the larvae mature the 
gall tissue becomes brown and brittle and eventually dies. 
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PLANT PATHOLOGY 


A severely infested plant may become permanently stunted and pod formation 
is markedly suppressed. The gall midge may well be an important limiting 
factor in tare seed production in the Louth-Alvingham area of North Lincoln- 
shire. It is not of major importance, however, in tares grown for fodder 
purposes. 


LIFE HISTORY 


The life cycle of this midge can be briefly summarized as follows. The 
female midge oviposits within the terminal shoots and developing inflorescence 
of the vetch plant. The larva is at first white in colour, but later the anterior 
end becomes pinkish. Feeding of the larvae causes the damage previously 
described. When fully-fed the larvae fall to the ground, where they spin 
cocoons just below the surface. The larvae remain quiescent within these 
cocoons until they pupate shortly before the adult midges emerge. 


The number of generations in a year is not yet known, but it appears that the 
midge can be on the wing from May until early November and there is probably 
a succession of generations during this period. From emergence studies it is 
known that although some individuals emerge the same year, others do not 
emerge until the following spring, and in this way large numbers could accumu- 
late in the soil and give rise to serious outbreaks. 


HOST PLANT PREFERENCE RANGE 


It is not at all clear whether galls on Vicia spp., described from so many 
countries in the past, have been caused by the same gall midge species. To 
test the host plant preference range of D. viciae, a small plot containing many 
species of Vicia was established in May 1955 on a field at Fulstow which had 
previously grown a heavily-infested crop of seed tares. The species grown 
were as follows : 


* Vicia angustifolia (L. ) Reichard .. on ie .. Narrow-leaved vetch 
*V. cracca L. : & $4 6s _ .. Tufted vetch 
*V. disperma DC. .. ah sis a a sia — 
*V. faba L. . ee a is .. Broad bean 
*V. hirsuta (L.) S. F. Gray ie oe sy .. Hairy tare 
*V. lathyroidesL. .. 3 oe on id .. Spring vetch 
*V. luteaL. .. a 5 i - a .. Yellow vetch 
*V. orobus DC. bcs a - = we .. Bitter vetch 
*V. sativa LL. .. Se = ae ia a .. Winter tare 
*V. sativa L. ae Ze ee ‘a ae .. Spring tare 
*V. sepium 4 af aS - .. Bush vetch 
*V. tetrasperma (L.) ‘Schreb. Ki - Ss .. Smooth vetch 
* Vicia sp. _ os a .. Polyploid spring tare 
* Anthyllis vulnerariaL. =e _ i .. Kidney vetch 
V. articulataS.F.Gray .. Re Pe ~ .. Monantha vetch 
V. atropurpurea Desf. = ret ~ a .. Purple vetch 
V. biennis L. a “a - Sa 5% — 
V. calcarata Desf. és ~ - . ina —_ 
V. dasycarpa Ten. .. = wd - ., .. Woolly-podded vetch 
V. globosa Willd. : aa - - eis — 
V. grandiflora Scop. eh sea > es .. Showy vetch 
V. pannonica Crantz. = ah be as .. Hungarian vetch 
V. villosa Roth. .. ae - - ats .. Hairy or sand vetch 


* Species marked with an asterisk are either native to Great Britain or have been introduced here for large-scale 
cultivation. The polyploid spring tare is of French origin and is being tested in this country for use as a fodder 
crop. 

Conditions on the plots were not favourable for some species. V. angustifolia 
and V. lathyroides died out completely, while V. orobus, V. hirsuta and V. 
calcarata gave only sparse stands. 
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VETCH LEAF MIDGE 


Both winter and spring tares (V. sativa) were severely galled by June 13. 
In addition, one gall was found on a plant of V. sepium. Further examination 
on June 23 showed more galls on V. sepium and a few on V. grandiflora. By 
this date plants of V. sativa were badly infested and poor in stature. On July 11 
one gall was found on a plant of V. calcarata. None of the other species tested 
was infested. The galls on affected plants were similar in appearance and 
position. 


The only common wild vetch in the Louth-Fulstow—Alvingham area is Vicia 
cracca, Which is abundant as a hedge weed. Plants of this species growing in 
the vicinity of infested tare crops were completely free from galls, so that 
V. cracca can probably be ruled out as a wild host reservoir for the midge. 


CONTROL MEASURES 


Baudys (1926) (Abs. in Z. PflKrankh., 1928, 38, 356) advocated cutting 
infested tare crops for fodder to prevent most of the larvae escaping to the soil. 
He also suggested harrowing kainit into the soil, using poultry to feed on the 
midge larvae, and the eradication of wild vetches. 


Single applications of DDT emulsions have been used successfully in the 
Louth district to control another pest of seed tares—the Lucerne weevil, 
Phytonomus (= Hypera) posticus Gyll. Application by tractor-driven spraying 
machines in late June or early July causes little or no mechanical damage to 
the tares, while the insecticide effectively controls both weevil larvae and 
Dasyneura viciae. 


On July 2, 1954, a spray of four pints of 25 per cent DDT emulsion in 100 
gallons of water per acre was applied to a tare crop heavily infested with D. viciae, 
and on which Lucerne weevil larvae were very scarce. A strip along one head- 
land was left as a control. The results were spectacular, distinct colour 
differences appearing between sprayed and unsprayed tares. On August 4 a 
random sample of 400 heads was taken from each of the two areas of the field. 
Twenty-six of the sprayed tare heads were galled, while 356 out of the 400 
unsprayed heads were infested. 


Similar data were obtained from a trial against Lucerne weevil at Alvingham, 
North Lincolnshire. Here, single applications of DDT, dieldrin and malathion 
were given, on May 5, 1954, to duplicate plots on a tare crop later infested with 
both weevil and midge larvae. DDT 25 per cent miscible was applied at the rate 
of four piats in 30 gallons of water per acre, and dieldrin 15 per cent emulsion 
and malathion 50 per cent emulsion were applied at equivalent rates. One 
hundred tare heads were collected at random from each plot on July 21. The 
number of galled heads per treatment plot were: DDT, 12 and 5; dieldrin, 
10 and 10; malathion, 25 and 19 ; and control (unsprayed) 24 and 25. Outside 
the plot area a count of unsprayed heads gave a 44 per cent head infestation. 


On the Fulstow field the unsprayed headland yielded very few pods, whereas 
a normal seed crop was harvested from the sprayed part of the field. Soil 
samples were taken from both parts of this field during the late autumn and 
winter of 1954-55 and counts of overwintering cocoons here and at Alvingham 
were as shown in the table. These results indicate that Dasyneura viciae can 
be effectively controlled by a single application of a DDT or dieldrin spray in 
late June or early July. Reinfestation of the Alvingham plots prevented a true 
evaluation of the effect of spray application in May. 
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COUNTS OF OVERWINTERING Cocoons, 1954-55 


Date of Number of Cocoons Estimated Cocoons 
Centre Sampling Treatment per Ten 4-in. Cores per Acre 
Fulstow .. September 16 DDT 11 500,000 
Unsprayed 175 8,750,000 
October 12 DDT 22 1,100,000 
Unsprayed 251 12,550,000 
Alvingham .. September 16 DDT 3 300,000 
Dieldrin 0 25,000 
Unsprayed 27 1,350,000 


NATURAL ENEMIES AND INQUILINES 


Platygasterid parasites were recovered from breeding cages and also by 
sweeping over infested tares in the field. These parasites were sent to Mr. 
G. E. J. Nixon of the Commonwealth Institute of Entomology, who identified 
one species as Prosactogaster demades (Wlk.). A second parasite species belongs 
to a hitherto unnamed genus. 


The larvae of three other gall midges have occurred within tare galls caused 
by D. viciae : a Lestodiplosis sp., the larvae of which are blood-red in colour 
and possess no breast-bone or anchor process ; a Clinodiplosis sp., whose larvae 
are salmon-red in colour and have four anal processes ; and an unidentified 
Bifila. The males of the last species are typically Contarinia with two rings of 
moderately lengthened circular loops on each flagellar antennal segment, but 
the females have a lamelliform ovipositor instead of the normal needle-shaped 
ovipositor of Contarinia species. 


The Lestodiplosis is known to be on the wing from May to July, the Clinodiplosis 
appears later, in September and presumably again in the spring, while the Bifila 
has so far emerged only in July. The larvae of the Lestodiplosis are predaceous 
on the other gall midge larvae, those of Clinodiplosis are inquilines, but the food 
requirements of the Bifila are at present unknown. 


A fourth species, Tricholaba similis Riibsaamen, is recorded in the literature 
(Barnes H. F., Gall Midges of Fodder Crops, 1946, pp. 63-4) as an inquiline of 
D. viciae, but has not yet been recorded by us. A fifth species has been reared 
by H. F. Barnes from similar malformations on a wild Vicia sp. sent him by 
S. A. Manning from Norfolk. This is a Macrolabis sp., recognizable by the 
swollen proximal clasp segments of the male, the white larvae living as inquilines 
of D. viciae. 


Dr. M. Cohen gave constant encouragement in this work and kindly took the photographs. 
Our thanks are tended to Dr. H. F. Barnes for identifying midge material and much helpful 
advice ; to Mr. G. E. J. Nixon who identified the parasite species ; to the many authorities 
who sent seed of Vicia species ; and to the farmers who allowed us to carry out investigations 
on their crops. 
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FURTHER EXPERIMENTS ON THE CONTROL OF 
BULB FLY IN NARCISSUS 


by H. C. WoopviLLe 


National Agricultural Advisory Service, Starcross, Exeter 


The first set of these experiments on the control of Merodon equestris F. was a 
repeat of those carried out in 1953-54 (Woodville, Plant Pathology, 1955, 4, 
83-4). Bulbs were dipped for 15 minutes before planting in a cold 0-2 per cent 
solution of either aldrin or dieldrin and planted at Ellbridge Experimental 
Horticultural Station, Cornwall, and at Starcross. No attempt was made at 
control by sprays, dusts or cultural methods. The results, which confirm those 
of the previous year, are set out below. It should be noted that the King 
Alfred (1) and (2) were different stocks ; the Golden Harvest was a commercial 
stock, treated and planted on a commercial holding ; and that all bulbs except 
the King Alfred (2) were warm-water treated before dipping. 


Control 0-2 per cent Aldrin 0-2 per cent Dieldrin 
Variety No. of Percentage No.of Percentage No.of Percentage 
Bulbs Infested Bulbs Infested Bulbs Infested 
King Alfred (1) oe 118 54 94 0 95 0 
King Alfred (2) ss 95 50 716 0 89 0 
Fortune a A 168 69 192 0 180 0 
Carlton she = 163 42 169 0:6 149 0 
Golden Harvest a 200 30 200 0 200 1-5 
744 48 731 0-1 713 0-5 


Further observations were made on a commercial holding where the grower 
had dipped bulbs in 0-2 per cent dieldrin. None of the dipped bulbs had been 
attacked, while over 10 per cent of the untreated ones were damaged by Bulb 
fly larvae. It was also noted that bulbs which had been cool stored and then 
dipped did not grow well. This may have been due to root damage by the 
dieldrin following the advancement of root growth by the cool storing. On 
another holding 150 bulbs of the variety Silver Chimes were lifted. These had 
been dipped in dieldrin the previous year, and were found to be free of Bulb fly 
damage, although normally damage is moderate to severe on that holding. 
Several other commercial holdings were visited where dieldrin dips had been 
used, and on none was there any sign of damage or retardation of growth, 
except where the dipping had followed warm-water treatment without the bulbs 
being allowed to cool. 


In an experiment at Starcross, bulbs of the variety King Alfred were dipped 
in cold 0-2 per cent solutions of aldrin and dieldrin for 15 minutes and planted 
with blocks of untreated bulbs. After one year they were lifted and weighed. 
The weights were : control 4,780 grammes, aldrin 7,480 grammes, and dieldrin 
7,680 grammes. 


On bulbs inspected during the growing;season there was one case where there 
was some advancement of growth due to the aldrin dip, and in three cases 
there was advancement due to the dieldrin dip. 


USE OF INSECTICIDES IN THE HOT-WATER BATH 


The possibility of using a chemical in the hot-water bath was examined, as 
this would eliminate the need for a separate operation. Aldrin, dieldrin and 
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chlordane were tested in this manner. The aldrin and dieldrin were used at 
three concentrations, the bulbs being treated for three hours at 110° F. Two 
groups of bulbs were treated, both of variety King Alfred, one lot being planted 
at Starcross for examination of phytotoxic symptoms, and the other at Ellbridge 
to test resistance to Bulb fly attack. At Ellbridge, the control group of bulbs 
was common to the three treatments. The results were as follows : 


Aldrin Dieldrin 
Concentration of Weight Percentage Weight Percentage 
Material used of Bulbs Infestation of Bulbs Infestation 
(Percentage) (Starcross) (Ellbridge) (Starcross) (Ellbridge) 
grammes grammes 

0-02 2,740 2 2,140 0 

0-01 2,960 2 2,700 0 

0-005 3,030 3 3,060 2 

Control 5,500 20 4,600 : 


It is seen that although protection was obtained it was at the expense of bulb 
weight. Both insecticides caused poor root growth which, to some extent, 
retarded foliage and flower production. 


The treatment with 0-05 per cent chlordane was done on October 4 and there 
was a certain amount of damage, from the hot-water treatment alone, even on 
the controls. The weights at lifting were : control 6,640 grammes, chlordane 
3,170 grammes. Bulb fly damage on the treated bulbs was nil, but their growth 
was poor. 


Another trial was laid down as the result of a suggestion that the bulbs could 
be hot-water treated in the normal way for 2? hours, and the remainder of the 
time made up by dipping in aldrin solution which had also been heated to a 
temperature of 110° F. The latter was necessary in order that damage by a 
sudden change of temperature should be avoided. In fact, as the bulbs were 
small they were treated for 2} hours. Root damage occurred with both 
treatments at an insecticide concentration of 0-2 per cent, being severe in the 
dieldrin experiment, and less so in the aldrin test. All the treated bulbs made 
less growth than the controls. 


Thanks are due to members of the staff of the Entomology Department at Starcross, to the 


staff at Ellbridge, to the growers who permitted observations to be made on their holdings, 
and to the Horticultural Advisory Officers of Devon and Cornwall. 
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NEW OR UNCOMMON PLANT DISEASES 
AND PESTS 


Hop Canker and “ Grassing Down ’”’. The cultural benefits attending grassing 
down of orchard crops has led to this practice being tried experimentally on 
hops at Rosemaund Experimental Husbandry Farm, Hereford, and trial plots 
of Fuggle clone N were put under grass in May 1955. During routine field 
inspections of these grassed-down plots in late October 1955, perithecia of a 
species of Gibberella were found in abundance on many of the rootstock crowns 
where they had been cut back during the previous winter (Plate III, 1). The 
identity of the fungus as Gibberella pulicaris (Fr.) Sacc., the cause of Hop 
Canker, was confirmed by Mr. C. Booth of the Commonwealth Mycological 
Institute, Kew. Under tillage, hops are earthed up in early June and new 
infections originate primarily from cut bines and other plant debris left on the 
ground. When the plot is under grass, however, earthing up is not possible, 
and the crowns and cut surfaces following dressing in winter remain exposed. 
Production of perithecia on these exposed cut surfaces is a new aspect of the 
disease and one that merits further consideration. 


W. F. CHEAL AND R. ERIC TAYLOR 


Eelworm in Coleus. At a nursery in Bath, Somerset, in April 1954, coleus 
plants in pots were showing some distortion and a marked “ patchwork-quilt ” 
necrosis in the leaves, Aphelenchoides was readily extracted from affected leaf 
tissue, and Dr. Mary T. Franklin at Rothamsted identified the species as 
A. ritzema-bosi (Schwartz). The association of the eelworm with the affected 
leaf areas was demonstrated by staining in acid fuchsin (Franklin, M. T.., 
J. Helminth., 1949, 23, 91-3). This appears to be the first record of A. ritzema- 
bosi in coleus. The photographs (Plate Il, | and 2) were taken by Mr. J. G. 
Mayor. 

L. E. W. STONE 


Lampronia capitella in Scotland. A common pest of black currants, rather 
local in its distribution, Lampronia capitella (Cl.), does not appear to have been 
previously recorded from Scotland, the most northerly record being from 
Yorkshire (Jacobs, S.N.A., Proc. S. Lond. ent. nat. Hist. Soc., 1947-48, 209-19). 
1 received on April 29, 1955, from Mr. J. Panton and Mr. R. J. Murray of the 
College of Agriculture, Aberdeen, larvae of this moth for identification. These 
had been found damaging black currants in a garden at Ballater, Aberdeenshire, 
causing bud damage and wilting of the leaves. It was also observed that 
chaffinches and sparrows were feeding on the young buds, presumably searching 
out the larvae, as many damaged buds examined were empty. On visiting the 
garden it was noted that, as in the samples received, no mining of the stems 
had occurred, all damage being confined to the buds. Further local observation 
established that black currants in other gardens were similarly attacked. 


M. W. SHAW 


Root-knot Eelworm on Chrysanthemum maximum. Some plants of Chrysanthe- 
mum maximum from a nursery at Hennock, Devon, where Root-knot eelworm 
had not previously occurred, were found in September 1955 to bear numerous 
eelworm galls on the roots. The eelworm was identified by Mr. J. F. Southey 
as Meloidogyne hapla, Chitwood. Brown (Nature, 1955, 175, 430-1) has 
recorded this eelworm on a wide range of hosts in the eastern counties, but 
apparently it has not been previously recorded from Chrysanthemum maximum 
in Britain. 

H. G. MORGAN 
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Leatherjackets on Lettuce. A number of greenhouses at Holt, Somerset, were 
found to be heavily infested with leatherjackets, Tipula oleracea Linn. on 
8 February, 1955. No additions had been made to the soil during the previous 
year, and it would seem that egg-laying must have taken place in the houses. 
The leatherjackets were all large and practically fully fed, and adults had been 
seen on the wing in the houses from December 1954 onwards. A feature of the 
attack was that leaves had been dragged from the plants, pulled some distance 
away, and then dragged down into the soil, petiole first. When such leaves 
were pulled out the leatherjackets could easily be found beneath them. The 
attack had destroyed about 15 per cent of the young lettuce, and was becoming 
so serious that the grower was employing a number of his staff in hand collection. 


C. A. EDWARDS 


Root-knot Eelworm on Lobelia fulgens. Root-knot eelworm galls were found 
on a plant of Lobelia fulgens from a nursery at Bath, Somerset, in 1955. The 
eelworms were identified by Dr. J. B. Goodey as Meloidogyne hapla Chitwood, 
and the occurrence is a new host record for this species. 

L. E. W. STONE 


Infection of Wheat by Ergot from Black Grass. During preliminary cross- 
inoculation experiments carried out in the summer of 1955, it was found that 
ergot from Black Grass (Alopecurus myosuroides) readily infected wheat. Spore 
suspensions obtained by culturing fragments of the ergots on potato dextrose 
agar were injected into the spikelets at flowering time by means of a hypodermic 
needle. Numerous ergots were produced in this manner on ears of Atson, 
Atle, Bersée and Fylgia II. Black Grass is a common and troublesome weed 
of the heavy wheat land in East Anglia, and the ergots used in these inoculation 
tests were in fact obtained from Black Grass in a wheat field near Cambridge 
in the autumn of 1954, where the disease was present in Fylgia. 


Cc. C. V. BATTS 


Eriosoma patchae on Cinerarias. In September 1955, following a visit by the 
local horticultural officer, Mr. J. E. Neilson, cineraria plants were received from 
Hebden Bridge Parks Department. The roots were severely infested with 
aphids, which were covered with a mealy secretion. From Theobald’s 
description (Aphididae of Great Britain, 3, 290) these appeared to be Eriosoma 
ulmosedens Marchal, a synonym of E. patchae (Borner and Blunck). This was 
confirmed by Stroyan from slides sent to the Plant Pathology Laboratory. 
The spring hosts are U/mus campestris and U. scabra, the leaves of which are 
rolled into galls. The secondary hosts are species of Senecio, where the aphids 
feed at the roots. This is apparently the first record of E. patchae damaging 
the roots of cinerarias in Yorkshire. Some plants had been affected in late 
June, and others had collapsed a month later. By September about ten per cent 
of the remaining plants were stunted and generally unthrifty. In each affected 
plant many roots had been killed and quite a number were split. About 
95 per cent control was recorded a few days after drenching with nicotine, 
while untreated plants remained infested. 

S. P. SIMMONDS 
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